|MATH 331 Mission 1 |

Copying answers and steps is strictly forbidden. Evidence of copying results in zero for copied and
copier. Working together is encouraged, share ideas not calculations. Explain your steps. This sheet
must be printed and attached to your assignment as a cover sheet. The calculations and answers should
be written neatly on one-side of paper which is attached and neatly stapled in the upper left corner.
Box your answers where appropriate. Please do not fold. Thanks!

Problem 1 Your signature below indicates you have:

(a.) I have read Chapter 1 of Gamelin:
(b.) I have read Cook’s Guide to Chapter 1:

Problem 2 The distance between two points z,w € C is given by |z — w|. In view of this, describe in
words the solutions of the complex equations below. Also, find the Cartesian form of the
given conditions:

(a) |z—2+Ti|=3
(b.) |z=1|+|2=4| =10
(c.) |z42-6—-24| <2

Problem 3 We discovered the dot-product of z and w is given by (z,w) = PRe(2W) in the first section
of the Guide. I claimed that if z = z + 4y and w = a + b then Re(2wW) = za + yb. Show
this claim is correct. Also, describe the significance of Jm(2%).

Problem 4 Let A be an annulus in the complex plane. In particular, suppose
A={zeC|1< |z—1+1]| <2}

Find upper and lower bounds for the modulus of p(z) = 2% + 1. This means you should
find m, M > 0 such that m < |p(z)] < M for all z € A.

Problem 5 §1.2 # 1(a, c, h).
Problem 6 §1.2 # 5
Problem 7 §1.4 # 1(b, f) and same for §1.4 # 2(b, f).
Problem 8 §1.5 # 1(c, d, f).
Problem 9 §1.6 # 1.
Problem 10 §1.6 # 4.
Problem 11 §1.8 # 3.

Problem 12 §1.7 # 4. And: Let p,q € C and let 27, 29, 2*7 denote the principal branches of the
given power functions. In particular, 2? = exp (pLog(z)). Prove or disprove: for all
z € C™, 2P2% = 2719,
Notice, 2® is a set of values in #4 but 2” is a single-value for the problem stated.



Coni PLEX Anncysts © Missrons 1 STol b gns

\ProsLem 2] [T 2+ F =2x  ant 2—Z =20y A, 2= Xr7{9)
(a) |3-a+7i[=3 = M 3 cC dihaa 3
from 2 = 2—7i. T,
Cirele cente ed 42‘” A—F1 wih rading 3,

2

[3-2+2i[ =9 =(z-3+)(F-2-7i) =9
32 + 3 (-2 —7Fi) +§[—Q+?£)+Lf+‘fc7‘:7
3% + (3+3)[2) ~7i(3-3) = 9-5%
><2+'g; -Yx —TFi(2éy) = =97
X+ " =Yx + HV(} = 44
<’22 (x-2)" + L‘9+?) = =44 +4 + 49

: [(x—z (9W+7) " = @
&m\f T Jdidnt r@g)uw're You shdw U@/%«f oo ) ir hnown
gnw  we :E{cnﬁ'fél tr a  cicle.

I v

X

Yo 4

[

(6.) 1z2-1|+ |z-¢{ =10
(disona From 2 o 1)+ (dihna fon 2z 4 i) = 10
Hhis i o

Ao Gz l()z-’: (1o - 13-

i ,
( ) = |00 -20(3-3[T 13-4
: £ —3+|—“

\ ~ =100 -2(3-1| +(3-1)(3+i)

= (00 —20|3-1[ + 32 +1(3 ’5) 2 °
= loo —26(2-7| +3% +i(2iY9) +|
s, —2X+) = lvo - 0|3%-1 - 2% +1

214=X) ~loo = [3-i] = ~(x*+ (9-()°
-0

X=4Y + 50= [Oml

‘--.._.—'
"™y
| L




ERO?}L(—M 2 b)
(-9 +50)° = (oo (X*+ (9-1)*)

(X—k{))a+/oo (x-9)+ 2500 = [oox® +(ao(‘9~/)2
Zoxg +9 H ook —(o0y +1S00 = (IOXE L (0092009 + (00
—_— e = e —_ e — —E

&QXZ ‘B ‘?(‘7‘32-/00% - (00X +2XY¢ = 2400 7
(i ir !;jym.ﬁla« of  roputed e,//f/o;,e)

%—(Wf% 7 thrfeod of /0/ —
| 2-1l+[2-2] =

N m = |

Jx—) &gt = [ = x*+(0-1)*

(X-1)"+0" = l—Z\(x + (9-1)* X%+ (9-1)"

ol
/1)(4——{{—% /2 Xt +(g-1)* -{—//-!— ?/{-—2"-9—-{-/

2%—2; = x4

1‘?- (zva»—zx—l)Z = XL (L@*/}z
(% - x—‘*)lf-xzwh(%f/f
(9-x) = (9-x) +& = x>+ (9-)°

%1;(&94.%—‘94-}(—{—-"‘ )(i-/- %/{—-Z‘é’-f—[

29-9 -2x9 tX 44 -] = O
Y1 -2x) = 74 =X

kmm_,_ \AJL\,H s fﬂ'{t:r 7[;/.&. 7




[2(x-3-1)< 2
x-3-i]<=1

=3+« 1 ' | =

No J“e»/’2 exce,o‘f' [X‘—"S’I

fPROBLEmﬂ ;(MC 3':')(%!"9 angd W:a+z'6 /le’fzce/
2w = (xei9)(4-ib)

= Xa-i*9b +i(Ya—-%b)

= Xo+9b + 3 (Ya —xb)

= ww + 1 Y, -X)<a, b

\——-—\‘,,.—.-

Eudlae(/a.n "{U#-*f/rdu.cf rﬂ'}z‘-ﬁd‘h O# 3 = X:"’ Z—‘?’
of 3= X+19 o -13 = Y —ix

and W= cw-fé )

<z w> = Re (2W) (-iz,W> = thm(2W)

Prosem ¢ ) g = {364_‘/ [ € [%- ./-3'/5'52]
Find  boundr Ar P(3] = 3%+

Y ér\."{' r 1

P(3) = (Boiei 41 i) ] < R

j‘nEuifLa buﬂ elr.

@-1+1)" + a(1-i) (3-1+i) + (lva) + |
= (Bo1H) F A(i-i) (3ot i) A+ =R SFT

—
—
a—

Thoug

\P(3)| = |31+ + [a0-3)|[3-1+i] +[1-2i]
= @l e t+alz(z)+ 5 =)+ iE=Mm)

He /L\i lower bound we ue [2+ W/'Z/]%['“ZWI[




EKOBLEM 9 P(Z‘) = 22+/ Can be expfe_r.cea/ 6o -
P(2) = (-1+i) +a(i-1)(z~[+i) + |- 2y
We hnow 'f/l\ut /3-—-\/\//_:2 /3/—/W/ hence

/

[P(3)] = |Z2-1+1 = [20-i)(3-1+i) +/- 2/
= oo +ilt = (lah-i)(3-1+i)] + Lt—zi])
Z |z -1+l = ayzT |3 —1+i] - \I?Q (3 -1+i]= |
- I N S T orven
ﬂ""f/ Lr 2 eA #e 3 eA

l(_—aﬁ-(s—/ — /7’(3)/ = ¢ [/+fi)+f5“j

Romach = [P(3)[ = | ><2—‘92+H—2x*az}/ e B=xAG
[P(2)] = {(x*+1-9%)* + dxPy*’
we  conld And extrime vidwo for /ﬁ[é’// fwﬂl/'cc%
bl e - (F) SR T Hink T prefer complyc nibdin

Remacl : Ahe sol® shove it whok T  wmtended hr Yo
o do Lfor Lhue shill —set —sadee. HOWEVER, ora
of Now (ot leagt hluha J"eue/J) nofrad  Hhet

P(2) = 2% hag Pl-i) = L1 = 0 and 14

Fact, 1€ A sha [-i-+i]=ll=0 the [PH)) =0
ond c/ew/a 0= [P(z)]= Y(i1+Vz) +~s

s A J’/lav'ggf estimals For /[’[2//,

!/)ﬁaew?n S / Cxprese  in polor & corlttom  and /a/a-;f/
£La#/a) JT = exp( i fald) oe det? 1.4 W=7, =2
: : exp [ 1 IC So fWwfzl and H7 =/
A e P(?_ 2-)
i lexE(LTF/HP . polar 7 :
| X = Cog(%)-i-i&fn(‘%) ﬁ—i;_= i q:l—t—?'-]

- = |\ +1 L Corleldinn
=== te

ol

1

Nate * {nl/?': J-JT,—-JT}



troacn s/ T
Siaglf V-1 = hep(im) =[e ‘“7

g,,/.: Ad-a errar/ /fAf'f s /?/f/lcl,oo( ’7/" ﬂ‘”/' % '-/
il ) 11T [y ~
%{ e 2/(.{ ic |-f\ (“l}y‘f o je t.{j 26 /'1/ _ 1/‘1] ) @l%}
Y [+ 2 i~1  =1=7 [~1
{/] EE Nz 2 W » T X Jm
. (il ﬂ\l‘g‘ Ly
i€ Afo . el/q <z Prl'ncfpk.g ‘1%' root
> X
N LY,
-E /4 ' e /4

§l1.2#(h) (

Nz

ni‘g

. s 25
H—z)zs — (—{2‘ ez%)

) q
[l e (i(eme F))
_ 21142_83'% — 21&_(]+i9

— > — >
/9 aolonr n ga/% Gu/#ef/’m

z'ﬂ'/ [n/'u/; %.a.rt (a/k//iﬂ-/j
(‘@) Yz e M= T (T +iqia )
=Nz (5 i —\(%)
= |+

(EZS e 3_-_5,,[7—1-—

- 2%z (1+1)

A Ty
’jf_ > X




/PRooem &f (§1.2#5)

5 . oA
{5\-) /:0/ nz( _f/’[aw /Tt 5‘!"’}4""'7" 2 = //_; 74'/ = #_Z

I n=1 Hen =~ 33 iz 4 zAty
/"3’ (—3

s . _ A+
m(mve/y asfome [+3¢3%-+3 = // 33 " i
Caﬂ.ijgm e Aa.ug gﬂﬁ’ = / - (/-—- 3/[/1—3.{-551‘-"4-5”] (*/

/ — 5nM:_ e el (<)
Ll (/ 2(3"")) a
— e 3[/ - (/- 3///{-%3!-"*3 ]j)
= TE" -5[——*—[/&3+§+”+§j]

+ %+ +3h- -+ B

1

-2 l—%’
| -3
i —

+3+5z+___5n+1 '

|

W

p= \+%+%2+“’+%n+l (44)/‘ 3‘#//

Henw Fhe clacn & Froe for ner and  we AAS by rdudhos
[+ 3+ -—4 37 :%:i"” he 32/ i faw bn eV

3 | 7
2 () @
. 5 : ; nf@ c
[é) . 3 :819 = /—f 6194_62:9_{_“ -+ @ — 1“(9“9 [Uj-e/aleWwbe/s
226" 2 re0re¥ g™l L o T
| | —e™0
A ? Gove
Thus, MMMW ;a/ﬂw ey fwa e » _Gilmle _ citnnys
z + + .E- - _.—'f' e “he — ,__-—-__—- -—_—1—
e’ e e" +e [—e® [-o-iC

d%V\cQQ b‘a A cwd (Er:aﬂ c_o.rF’-: "tz"'(eiff-e-‘.ﬁj

; ‘-(nfua { -—e-.i[nf“fj&
| l + Cx0 4 cosr20 + ---+ Coj(ﬂB} = —;&—[ _=f,;§_._—-+ — -/




Frosiem € contipuss

‘ i éie/z (l —_ :'[nﬂj&) e{@/,_(l 3 e—-{{n-f-lja)
@ - | &

. + - =

e—le/?_ . ele/z e.G/L _ e_;% J
. . -l_ .

[ e gllnm e

4

o _ siln-z)6
! 19 -1G2 *+ N3 —iB/L)
(e’ —e } (e

i
| iln-4£ -0
= L & (n-32)0 o
Yi

1

' A b
L el i zmj
Sin (% )

M | A A AN RN (e » =i %‘/éy
- ’Z{ﬂne/z[zi(e € -} € “

Zi

= -—(- ‘ I: SInCf + Sin (n“Jf)@_-]J
z Sin G/.,,
. ‘ g

i |+ sin (9 "Le_

Z A 8/1

Themfsre,  welve shown:

fin (n=-%)@
’\+Cof6+u;?.9+---+ s (n€) = éL'(l + = ))J

J-].I.ﬂ Q/z‘
[Prostem 7 ) - o z
r§ .Y # / b} Shefih (arve X=[ 1a 3-—/31/0!11 and 5 /h\qa,c vrdiy ZRPw=37

X=| = 2= |+iy = 2% = (1+iy)
L..Uk' W= u+ iV wl'\JJ\Q_
We  houe = _=9*

E\l‘f\f\ Lr\:ut uf} = \7&

1]

= [ -9 21y~

Wy sevve oo Certeina woad. of W——PLM\.Q._
ond V= 2% whing Y Pwaﬂ%{—rrae.r imng,uwff-ﬁ.
s u= l-FVv"
"'-‘?/1\




{PROBMM??
Slywif] 9= Vx, x#¥F¥0 = z= x+ ¥
+h

2% = x*- l/X?-+ a’{i)%( 2 /XZ + 21 o
Sed W= y+i1v = x /X + A7 =2 W= X5, V=2
S;'m/o/r}g; u 7o u = x"=1 - (x*- l)(X ) o (xE)x~ )
X P
_[ /m Jujf wo//tmﬁ 7<:~ Lee u//u./{ \/a/owo are Gz_.%_(/:;{/

62 U o X Vorrer — over /? (~e2, o] (o 02).
Lets ree oo x —> 0" we Aave U =x° -—);/; — —&e

o X —26° (e Acve = Xz——,l_ — 2o

/‘\.:(//LQUJ!;QZ bo K’_‘BO’_ “u — —~ o ?f X—3 - 20, U —> Do
7
fn Immmwa/ W=, L 7?/(&/ P U e 0'4 Vé/? oves /?
J . C,vue/e(/ IA,«//“C,_
Lkgj :

\ me Vv
> -
ﬁ fiz|= 2 |

Sy # 28] Shetth XTI ey ondn A2 = Z
For X=] p we ‘re  h Wo[/ﬂw—’f? T & I Aenc /-/zvefpe

»h,g/\dvym}(' Worlts JI?CMZ/?, e = 7[5&/1-1(3?—/ ':‘7%/1-{/?/ ﬁv Z‘-‘-/:"'ZF"Q-‘

f(z)= Jitiv = JW@XP(?JW[(‘?))
W= (9 e (i (4)/5 )

/’7/15\-/ 22 f'/\

W,
[9:/(0»( COD/Q/(}\.JG@ a0 @//h't/npt,’ﬁan /Y‘-L/Z-a:j Ij No A”ng fﬁ@ﬂna«éé!
W = Peuﬁ we fet f) (H'L?l) & = | /%\@v\

’\’an\_l("a) -——-)-t.[:fr— o) 93——-—'3".*2.’30_



S L4#26 Gaprnuel

ﬂ——aoc a0 Y —> 1T &0

¢

]
r‘ang,w Frvm ”;7_-“’_5‘[ oo —~&20 —> eco

wﬁ = ——\j—z— (O’ﬂ\-h bmncA)
A ﬁx{)(zm') T-E’,XIJ(W'EJ’—" -1

S s

Sla o Y=k = 7= %+ % = (x+% QXP(Z;AW (x+-))

%rX'?O/ N oe Ar%(x‘t‘x - "l(/x/ r}-u'{_L/

the 7= g op i ()] (A x50)
so |l NZ = (x#+g/ exp[i iﬁ%ﬂ]
o X —2 0 we haw (xﬁi—)”“——eo‘o
A X722 we have e end ¢ —3 D

ond “finn "( K‘)

N

For| X< 0 '2 ><+‘/ Ta ?4,44/ W Aence -77‘<Ara(z‘.z/< =~
thor Aoy (xe 2] = (i) = 7 Ao o

VZ = [+ &)™ exp (1 cWE Tr‘} e z=-1

e o [ 0L ()

L‘eﬁ""(/ Jamg ov xX—> ©9 W/ww XN —= —oo

Maweu(// /’Mw/h?/g LAl e égf - Z; (‘amq COVU
0




;§ /-? #27[ Cb:qu.u.aj

Fvm -FE(QI;.E

(T  #ried % chow whme thae X>0 vr. Xz 0
banch of Mo Y =Vx 3,,7‘4 mope A )

‘jﬁ BLEM 8} # Cld A ng th’
p/u#’ éof/);}_-

sls#lc) z = wliz) = T+ L
3 /”'ﬁh——ﬁ

eg :e_g:e%z; _e%(Co.r'L‘?‘Zﬁﬂ_?/—-[ //1’-2»/—]

|

| " Q/Ofﬂof_j'o dd "M Z
[.Stld ?:—ﬂ— mf'-\/[lz;? /éo e
: m / -.///"' ﬁé()
2_ ?'TZ' n—i 'ZZE_ ire i
e = e m e z - T “g o
, € ) e P e ; >e = |
YA
Teﬂ'l/?.
erri
-— e

$1.58 1) Z =m(i-1) m=lz,
e = oM o™i (spfmﬂo 0
2= ———9&rM m—v=g



(ProsLem 9) (516#1) (fad 7 oot foa (Z) £ z//cu/.rv fid Loy (2))

(a-) hoy (3) = Log (2) + 3Mi Z
=(fa(3) + 3T 2|

z [_oa) (2) .':/Zh (2) -'/J/zfa Cl?r.j @?? / 1¥j’*""{"'l‘

- )ln(z.}—zm'

I

e En[Zl'f'Z?TZ

X

(6.) Qo?(l = L09[2)+ aTi Z l

‘TT/") +2ml 2

= Loo
=/z’?'r/ze+ atwi 2 | & //er —~Z7T/j

‘ (Uerﬁ"(.J S nence vyl/?d/_rt,ﬁ“
1% S r/vaw,c/ evesy 27T 2

x
Ei(ﬂ%-— 2T |
1 (T -4n)
!

(¢) ,Qorg(lv‘l) Laq/rez/q)—/—ﬂﬂgz

FV\F-/—ZH_—{—-;/TZZ/W
/\/aﬁ/w@% Lag(ﬁem// KQV\ 2 +2fw

P{a—f IS Jtrnl o

L:
A
™
=




| (fﬁg#V/ How  wonld Yoo  mehe  a
br‘ahc/\ co\./{' ’t"o o&?/f)m jl;\% - V&-[M-(M{ é/AﬂUA o/
Fonchon fog (Z+i-1) 7 Whet abet foa (2 -72.)

Nf{\'u./ z = ‘"1 3APVU' Qog[%—f-{—/} —/’ruwé[_e. It
(5 'w’\ou/og»-f ) SXCT I . Qﬁg(%) Se . --

rg
> X
T ‘E'z;l—i

[ e f(z) = Log(ZH——I) €2 veyvicer Z+4i-| &€ ¢

This | means Z € C Juch et i (2+i-1) =0 and

Rﬂ(%v“z—_(/ < O /sy o~nef o.%wcd (/l%efe ove /Ze d—Wﬂﬁ')
[ P (X+lﬁ‘9+i—l} Z Ytl=0 = Y =-1.

Roe (x+79 +1-1] = X~-[<g = xX<|, |
Thecehire, [dom (£) = €= (20=8,1=3] ] For adbirasy
2. we conld e f(2) Flog (2-2.) o a0
developed Ta nober . (2] = L“‘a“ (2—%) .

@@ (§ Lb’#?) Fmd A,W 2eof and foen'ac[( 01[ Cosh 2 fﬁ/%Z?.
N o hu 7(}';7[/
Cosh (2) = L(e®+ e—:&) & Jiah (2);%(@?—-6‘2)

A‘re_. bu(lf From eXP(z—) for  hich exp(?-#&ﬂﬂt) =e>qa[%)
o YheZ. TF ’}Co{(uuuf corh (2 +3rmik) = cash 2

and sinh (2Hamk) = arh(z2) Vhe 2.

To  hnd gty s AE//?I to sef B =X#+IY and

Frnd e,x/o//c:f' focmelis Hve coh (2] & sinh (2/ 7




f/’z?o@cm [ wappnue/
Eard (XHW - /[ex+z‘9 o<+
- ,_[e el i e x@—
[([,a,A)c+anX/€ * (fojﬁx—fféhx/3~2%l]

—Lca.rhx (619+€z@) + -Z—ZT— r1ahX (@’?_e"“’/

e’

£ coshx car(9) + i sinhxgan(9)

For cah (x¢19)= cuh Xiny + inmhx fia 9 o
e muwt  solve  Simad fan el -
corh X car(0) =0 => weaah Y= i(zk+1)
= fsah(x) =0 = x=o0

S/;\/\X .S"/;-)(‘ﬂ} =
Well| find 2% mﬁq,%e Ze o,
/ ;rz(zk-;-i) / ke & Z]/

/CO_IA Tlef =

We (an cge/tbe j/;n/%\/ /a(%’t/’//?? o Sihh /Z‘/
one | Nit 7"‘/:'(,& /' 5/1;74 (Xﬂ“i'ﬂ/ = %/@JA [X?‘ZF%)/

sinh (x%z"é) = _5(—[667/[)(&;‘9 £ Sinh X <1 ‘9]
SinAX cor 9 + LChXain'D

ﬁwe noed :
f‘ wiAX Sin 9 = O

—_—
—

Fé&r f/A/'\(E/:o
SinhX cv 99 = O
VXG—//Z Aena Sh9 =o Aen ¢

N_a‘h'u_’ (.'oSL‘\ X —7—{ o
_‘éf: i 44)( Son~e = Z ﬂm« Coj[‘ﬂjr&j(hﬁ/:(‘//k
Mg sinh (x) =0 == X=0 . W 74}«-/

[onh o] = { ki | e zj]

Rernart : W"W be Fvn'dy Hunk about cosh 12) = cor ()




lPROBLEW\ /Qg I/// ét.gxlh Wf% ] o@ﬂm/m_ U/ﬁl«w-ju,/ﬁ A e

J'bx.éf& Iow'ra‘? M ase C\-ﬁ/ due -ILD Afg(?) 2. a/c(j (#).

M - L(’.% % € d:x ’H\W
@) Arg (2) + Arg (w] = Ry (zw) + 21Tk Lo come ke 7.
@ Lo?\(z) 4 Laﬂ(,W) ‘»LOﬂLZWH Lt for dona € 2.
Proof : | we  hnow E/U‘: e C° howe zztzfexpfiﬁ\rg)(%))
and W = (W] exp (i P\(‘% (w))] Hhaug
2w = (2l expli hry(@) [wl oxp (i Arg(w))
= 12wl exp [y (2)+i Aguw))
= |Z2w| exp Li, [ﬁra[z)-{- F\ra(wl)
kuwt// we ao  hnow FW = [Z2w/ Efs/)/l- /4/3 [ZW/] /{enoc
we fnd exp (i (Rry(z) +Prgiw)) = exp (kg (2w]) snd 6y
LML Z Pen‘oc{fcﬂ’y of C?YJO/LMJ?L/ we obtain W € Z o .
hey (2)+ Arg (W) = A (zw)+2iTk.
The preves Lé) To prove @/ con srtl
Log (2) = fm[?/ + 1 Ara (Z—/
Log (UU) = fn{w{ + 1 P&ra (w)
ﬁ&/'f{e re laihons  above and  vie fn/Z'/’f'jn/W/ 2/51/2//W/=«P4/EZW//
| Loa (2}+Lo(j (U\J} = «gm [Z2w] + 1 (ﬂ(a (—2)+p\r6 Lw})
Now fom (D we hnow Tk € Z such Sffut ﬁfaﬁfjfﬁrfacw) ==
= Ara (zw)+1mk . Car\‘j‘eﬁ(ue,.,\:[/ta/ | -
Log L?-]—LI__G%CW) = lnlzw| + 1 F\(a(%WJ + 2mik
Lof} Lz)+batw) = Lo?} (Z2w) + 7_ITiLL‘//

We ‘w:—” vie  fhace fﬂoﬁ 4o Cﬁmp[e/a #Y ayz sl 7



| Leg (2] = Logle)reni 7.
f/?()(%ﬂn (2 tontonved ! 2 = exp (a Z?/Z]/ S "
[FlLiee) 2% = Z] exp (a &g{z-) + 21T ) /m & Z;
w =/e/vp(alo2 (w)+eming Jne Z
Let x & 2% wad Yo ws Haon Idm n € £ sruch KAt
X = exp(& Leg (2] + 2Tima )
Y= exp (aley (W) +27ina)

Thuy
X9 = exp ((aloy(2) +1mima) exp (Qéaﬂ[W/ +27ina.)
T e ( CLLOg (Z)+ OLL% (W) + 2mima +2zrz'fm)
= €xp (0\ (Loa [%)4—’,09 LW)J o+ 1T [Wl'l'lf))a\}
= exp (0_@,09 (2w) +2mik) +rui (min)a) Uy K@
. :ex/o [ o Laﬁ (2w) + ZT?'ZF(hqtm?Ln)q/
I/{emu. XY G@LW)& and  we Anuve JArWA
’Za w* = CZ—V\/)O\ ‘CG'\UC”Je.Ca Suppoge )?é C%W]q ’J"LM—\
Fhez st X =explaleylzw)+emiak )
and by Kerraa @ Ime Z st
X = exp (G{(Lag (2) +Log (w] +&77‘z"m]7¢2m'aéj

= o (aloy(2)) w:n (mh) a )

N = Zq . = UU Q
The X E ZYWwW%  ar X r & /)/ac/h..cq)— oA elemenTs
in 2% and WO The (w)" S 280w Ue
conclade  zwt = fzw)r

—_—

Remoada No’h‘u/ Anis i "[v\_,{k W owe —FLUL + /\/L'\ﬂr\Lt At

2'\ é‘ Wt o ;ejf'sf TL e uled prf(f\c;ipc-/p b ranch

2% = exp (& Loy (2)) and w?*= &P (&Loa (w/) Ao

20w = QJCP( O\Q-ag) (2) —l‘lﬂg_ﬂw)) '35 exp (fLLca LZW)) é?a J__cr-r_w_{_)
¢ . . & _ : : N Coveg

’JL/'Q, @?fi
O R
b EF AR



/P/?dé?lé'%/o’)i Acfﬁ 266-—: a (*M)OJf

Defre 27 = EX/J{/’L? (2)) for Ad remacns 542/:4#/

Lihewie for 3 € C Lot 27 =0p(Ply(2)). We

Cdc:»/{,v@/
| 2F=2F o exP(PLoS (2)) exp(‘-?—ffoa (2)]

= o[ Plogl2)t Loy(z)) @

On dhe ofhen Iru»m&/ we olfe hane 2 dehed oo
| Py exp ((P+4]) vaaﬁz'))
= exp (P Loy (2) + % Loy(2)) S ©

\(P.W\.(_o_ 2f’2'-‘t— = 'ZP-*‘% V‘P/%— & @ (6 Ve ZF OLQI’LOLILC_/
Ahe prin cf/oJ powes %/n. chonm Jiun &8' (-"3' . It
cleor | Ahir wrlty /fZ.z St A 20= e/yo/,o Lﬂ;x[i}//‘




